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re 2.2 Interior components of Fat Man type implosion bomb
spherical shell of twelve pentagonal sections nontains exploshe
onses ' surrounding a uranium tamper and plutonium core,
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Life Expectancy at birth {




Map 5. Age-adjusted lung cancer incidence {San
Francisco, 2013-17 Source: Greater Bay Area Cancer
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Summary of EPA, DTSC, CDPH review of Parcel & Radiclogical Dats Evaluation

Trench

Fill

Building Sites

Total

Totud Survey Units in Parcel

Hy?

282

b

98

% of total recommended resampling
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EPA, CDPH, and DTS review of Parcel B Rad Data Evaluation

Building ;
Sites

Total

® z

Total Survey Units in Parcel B

Navy reconvmended resampling

Navy recornmended reanalyzing avchived sampley

EPA, CDPH, DTSC recommuend resampling

Total recommuended vesampling

5 of falsifiontion found in data

{

Yo of total recommuended resampling

90%
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Total Survey Units in Parcels UC-1,2,3 & D-2
Navy recommended resampling
Navy recommended reanalyzing archived samples

DTSC recommended resampling
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BELEASE CRITERIA

Kurfaves Solt’ (pLig)

Besitdual
{mremper¥’

Residaal
Frage

{Myr}

Badivpuelide | BEoguipment,
; Waste
it

Residential
{pligy®

Structorms
(g1 e

£

Amedcim24t | 100 | 00 gassl 1 136 | s

Coshune 137 spe 1 sgo Q143 5,113 0.2561

Crdoulr-Hi ; RELLY RELLE 6. RIS L3461 3818

Buropium- 152 L sme 5400 3.3 ; D308 013 0.502

Europiume-154 | S000 5,000 g o' ousm 0.9599

Plotoshms- 238 G b4 2. §5.4] 17043

Ralians- 226 i G £.342

Srrontiam A8} 1500 1931

Thortem-232 3.5 2 4.9
Trivham X iEE EL 1 HEE Y

Uranium-235+D A 25 B.178

These BnHs are based on ABC Begulmory Guide 786 (19733, Limits for rempvable surfacs activity are 20 poroent of thesy valnes.
Thesse Hrodis e based on 25 pwemdyr, gsing RESBAD-Build Version 3.3 or Repularory Duide 188, whichewer is lower,

The resulting dose is based oo modeling wing RESRAD-Build Verson 3.3 or RESRAD Yersion 8.3, with radon pathways trsed off,
EPa PROGs for two future-use scenarios.

Lamiy is 1 pUig above background, per agresment with BEPA
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*  Radione-226 contumination in soils

Wﬁ%ﬁ:‘f’%ﬁ‘ﬁff is lower,
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NAVY CLEANUP LEVELS THAT ALLOW HUNDREDS OF TIMES MORE
CONTAMINATION IN SOIL THAN EPA CLEANUP GOALS

PRELIMINARY REMEDIATION GOAL

. NAVY CLEANUP LEVELS







Cancer Risk Estimates from EPA’'s Preliminary Remediation Goal (PRG} Calculator for Exposure to Soil at Navy's
Cleanup Levels

Americium-241 (Am-241)

2.83x10°®

0.028

2.83

3.52x10%

0.035

352

8.84 x 10°®

0.088

8.84

3.39x 10%

0.034

3.39

493 x10°%

0.049

4.93

5.82x 10°

0.058

582

9.74 x 10*

9.740

974

6.94 x 10°

0.694

69.40

horium-232 (Th-232)

9.92 x 10*

9.920

992

ritium (H-3)

1.96 x 10

0.196

1960

3.18x 10°

0.318

31.80

212x107%

2.12 x 10

2142 x 10°

pCi = picocuries

1in every 473
people will get
cancer

21.2 times higher

2120 times higher
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Dose Estimates from EPA's Dose Compliance Calculator (DCC) for Exposure to
Contamination in Soil at Navy's Hunters Point Cleanup Level

esium-137 (Cs-137) 6.16 x 107"
obalt-60 (Co-60) 1.75 x 107"

uropium-152 (Eu-152) 4.09 x 10"
uropium-154 (Eu-154) 4.10 x 107"

lutonium-239 (Pu-239) 4.43 x 107
adium-226 (Ra-226) 1.67 x 102
frontium-90 (Sr-90) 4.88 x 102
horium-232 (Th-232) 1.34 x 102
ritium (H-3) ' 1.30 x 10°
ranium-235 (U-235) 4.53 x 102

otal

rem = millirem

Ci = picocuries
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Cancer Risk Estimate from EPA’'s Building Preliminary Remediation Goal (BPRG) Calculator for External
Exposure to Radiation Inside Buildings at Navy's HPNS Cleanup Levels

mericium-241 (Am-241) 1.70 x 10° 0.2
esium-137 (Cs-137) 4.46 x 10 4

obalt-60 (Co-60)  3.92x10°% 39
uropium-152 (Eu-152) 2.88 x 10° 29
uropium-154 (Eu-154) 2.34x 10° 23
lutonium-239 (Pu-239) 1.40 x 10 0.1 14
adium-226 (Ra-226) 3.72 x 108 0.4 37
trontium-90 (Sr-90) 3.25x 1071 0 0
horium-232 (Th-232) 2.74 x 10°° 0.3 27
ranium-235 (U-235) 6.81x 10°° 0.7 68

otal Risk 9.75 x 10° 97.5 9,750

1 in every 103
people will 97.5 times higher 9,750 times higher

Ci = picocuries develop cancer
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Cancer Risk Estimates from EPA's Building Preliminary Remediation Goal (BPRG) Calculator for
Exposure to Removable Contamination Inside Buildings at Navy's Hunters Point Cleanup Levels

Americium-241 (Am-241)

9.21x 10

9.2

\*\z\\& §E V\
.

Cesium-137 (Cs-137)

1.28x 103

12.8

Cobalt-60 (Co-60)

1.34 x 103

134

Europium-152 (Eu-152)

1.86x 103

18.6

Europium-154 (Eu-154)

8.55 x 10

8.6

Plutonium-239 (Pu-239)

9.81x 10*

9.8

Radium-226 (Ra-226)

3.29x 10°

329

Strontium-90 (Sr-90)

7.81x 10*

7.8

Thorium-232 (Th-232)

6.1 x 10*

6.1

Uranium-235 (U-235)

4.14 x 103

414

4140

Total Risk

1.61 x 1072

1.6 x 102

1.6 x 10*

Ci = picocuries

1 out of 62
people will get
cancer

160.6 times higher

16,059 times higher

ED_006060B_00000533-00062


















ED_006060B_00000533-00068






























000

)
(3]
9]
(=)
(=)
(=)
(=)
o
m
(=)
©
(=)
©
(=)
o
@]
T




ED_006060B_00000533-000



o
o]
o
o
(]
[32]
L
o
o
o
o
o
m
o
©
(=]
©
o
o
o)
L




ED_006060B_00000533-000



ED_006060B_00000533-00082






Uptake of Contaminants to Soil Surface
Through Deep Rooted Plants

2 or 3 fest
f clean soit

Contaminated Soi

ED_006060B_00000533-0008



Shrubs, Bushes, and Other Landscaping Vegetation Can Draw
Contaminants from Beneath the Soil Cover, and Decay of
the Plant Matter Can Result in Contamination of Top Soil







Cantamibation

Bioturbation from Burrowing Animals Can Breach
Shallow Soil Barriers and Prevent the Isolation of
Contamination

2ft
clean sol

Contamins
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Photograph 15. Large, collapsed burrow near revetment crest in central portion.
Second burrow entry at lower left corner of photograph. Burrow scheduled for
repair,
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Cancer Risk Estimates from EPA's Preliminary Remediation Goal (PRG) Calculator for Exposure to Soil at Navy's
Cleanup Levels With No Garden

Americium-241 (Am-241)

5.99x 10°

0.006

0.60

Cesium-137 (Cs-137)

2.33x10°

0.023

2.33

Cobalt-60 (Co-60)

7.63x 10°

0.076

7.63

Europium-152 (Eu-152)

3.36 x 10°

0.034

3.36

Europium-154 (Eu-154)

4.87 x 10°°

0.049

4.87

Plutonium-239 (Pu-239)

6.83 x 107

0.007

0.68

Radium-226 (Ra-226)

1.45 x 104

1.450

145.00

Strontium-90 (Sr-90)

7.87 x 108

0.001

0.08

Thorium-232 (Th-232)

1.72x10*

1.720

172.00

Tritium (H-3)

9.61x 10°

0.096

9.61

Uranium-235 (U-235)

4.26 x 10°

0.043

4.26

Total Risk

3.50 x 10

3.50 x 10°

3.50 x 102

1 in every 2850
people will get
cancer

3.5 times higher

350 times higher
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~90% of HPS Sites 792 of 883 HPS Sites w:m
Were Never Sampled

800

91 ﬁgf% Received 3@?@% Sﬁm? ﬁQ 81 Sites Received Some Sampling
< oles bxempl 1 oar 782 Sites Exempted from Sampling
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Table 344, Soil Radionuclides of Convemn

Soil Arsa Radionuclide of Concem

Former Sanitary Sewer and Storm Draln g, Ty, Wer
Lires and Bullding 3518 Crawl Space

Former Buildings 317/364/365 Site Wips, Whpy Yo Wy

Table 3-5. Soil Bemediastion Goals

Residential Soi Remediation GoalP
Radionuclide {pCife)

£.113

2558

1.0

.331

24 RGs will be applied as concentrations above background.

BIRPy is an ROU only for the Former Buildings 317/364/365
Sire,
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agpant

Figuns 41
Bpacied Ruiblings ¢
Baskground Losativns
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i Parcal B
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PArcelE
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FIELD CHANGE REQUEST FORM Appendn b

Contract No.: CTO No.: Field Change Request Form No.:
NB2473-17-D-0006 NB247317F4550 004

Location: Date:
Parcel F, Hunters Point Naval Shipyard Seplember 26, 2019

Document Title: NIRIS Document
Final Revision 2, Radiological Scoping Surveys Work Plan, Parcel F N/A

Structures, Munters Point Naval Shipyard, Ban Francisco, California,
May 2018, DON: APTM-0008-4550-0025. R2/F

RE: Drawing Mo Not Applicabls Title
Mot Applicable Title

Specification Saction
Oither
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The Final Revision 2 Work Plan stales reference data will be collected in similar matrix {i.e., concrete pad) and
if needed, addilional reference areas may be established with the approval of the Navy. A Navy-approved

collected 1o date have shown that this reference area is not appropriate for the Finger Plers.

The background reference area is a geographical area from which representative radivactbily measurements
are performed for comparison with measurements performed in an impacted area. According to MAREBSEIM, a
site background area should have similar physical, chemical, geological, radivlogical, and biclogical
characteristics as the survey unit being evaluated, but has not been identified as impacted. The Conceptual
Site Model (CSM) for the Finger Plers is based on potentially radiclogically contaminated ships coming into
contact with the Finger Piers by berthing along the piers. Widespread radiclogical contamination s not
included in the CEM and is not expected. Finger Pler alphalbeta scan results to date are not consistent with
the C8M and indicate the currend background reference area is not appropriate, Therefore, the recommended

background area. Based on the CSM, any potential radiclogical contamination is on the surface of the plers,
and scabbling the top surface will create a nondimpacied underlying surface with the same concrete
characteristics.
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